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Nucleon structure 
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¥! 3 valence quarks 
¥! Gluons 
¥! Sea quarks 

Proton structure Spin structure 
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Deep Inelastic Scattering 
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New A1
p & g1

p from 2011 200 GeV data 

Phys. Lett. B 690 (2010) 466 Phys. Lett. B 647 (2007) 8 
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COMPASS new 2011 proton data: 200 GeV muon beam  
! lower x, higher Q 2, improve statistics on proton, Bjorken sum rule 

Measurements of g1
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New world data on g1
p,d(x,Q2) 
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Polarized PDF from SIDIS 

PRL 101 (2008) 072001; PR D80 (2009) 034030 

Good agreement between COMPASS data and DSSV parametrization, butÉ 

LO Flavour Separation
¥ results are published in PLB 693 (2010) 227

¥ curves are DSSV NLO parametrisation Phys. Rev. Lett. 101 (2008)

072001; Phys. Rev. D80 (2009) 034030.

¥ good agreement between COMPASS data and DSSV parametrisation
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Soon: new 2011 data 



Strange quark polarization 
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Contribution from strange quark to nucleon spin:  !S !=! (!s(x)+!s
xmin

xmax

" (x))dx

Phys. Lett. B 693 (2010) 227 

Phys. Lett. B 647 (2007) 8 

DIS data + semi leptonic decay of baryons: 

DIS + SIDIS data: 

!S = -0.08±0.02±0.02 

!S = -0.02±0.02±0.02 

Nucl. Phys. B 874 (2013) 36 
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Strange quark polarization 

LSS: ArXiv:1103.5979 
 SFR
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Uncert. due to R

2=3 GeV2LO analysis of deuteron data of COMPASS, Q

Phys. Lett. B 680 (2009) 217 

!S extracted from SIDIS depends strongly on choice of FF used for K: 
HKNS, DSS, AKK, É.. they differ strongly for D s

K 

 
" need for more SIDIS data to better constrain K FF  

RSF !=!
Ds

K

Du
K



Reactions sensitive to FF 
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Acces to FF possible via high energy reactions: 



Compass setup 2002-2011 
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Particle ID (RICH) 
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Hadron multiplicities in SIDIS 
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Multiplicity measurement 
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RICH efficiency matrix 
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Use pure sample of $, K, p from decays: 
 
¥!K¡�àπ+π-

¥!%"K +K- 

¥!&"$ -p 

¥!Momentum range: 10-40 Gev/c (10 bins) 
¥!Angular range: 0.01-0.12 rad (2 bins) 
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Pion multiplicities 
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Possible extraction of FF 
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Hypotheses on FFs to allow Þtting

Pions:

Dπ
fav = Dπ±

fav

= Dπ+

u = Dπ+

d̄

= Dπ!

ū = Dπ!

d

Dπ
unf = Dπ±

unf

= Dπ+

d = Dπ+

ū

= Dπ!

d̄ = Dπ!

u

= Dπ+

s = Dπ+

s̄

= Dπ!

s = Dπ!

s̄

Dπ
glu = Dπ±

glu

= Dπ+

g = Dπ!

g

Kaons:

DK
fav = DK ±

fav

= DK +

u = DK !

ū

DK
str = DK ±

str

= DK +

s̄ = DK !

s

DK
unf = DK ±

unf

= DK +

s = DK +

ū

= DK !

s̄ = DK !

u

= DK +

d = DK +

d̄

= DK !

d = DK !

d̄

DK
glu = DK ±

glu

= DK +

g = DK !

g

Arthur Lesage (COMPASS) Fit of fragmentation functions September 17, 2013 6 / 32

Use symmetries to reduce number of independent FF 

C.C. 

isospin 



Possible extraction of FF 
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FŽIn case of deuterium target, $ multiplicities reduce to following formula: 

Q!=!(u+u+d +d)!;!S!=!(s+ s)

¥! For each (x,y,z) bin, 2 equations with two unknowns " Dfav(x,y,z), Dunf(x,y,z) 

¥! Or do a global fit with known parametrizations for Dq
h (usually: z' .(1-z)( ): 

 - fix parametrization at input scale (e.g. Q0
2=1 (GeV/c)2) 

 - evolve FF using DGLAP equations (e.g. Hirai-Kumano, 1106.1553) 



DSS preliminary NLO fit 
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!"

DSS!  snapshot : COMPASS µp multiplicities  

! !""" ! #"""

Courtesy: M. Stratmann, Berkeley 2013 



Kaon multiplicities 
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Directly related to strange PDF and FF of strange quark into K 

" 
2S(x)<<5Q(x) 

Small x dependence ! small D s
K(z)  or S(x)  

 
solves tension for "s between DIS & SIDIS ? 

Tension with HERMES? 
more work needed 

*+,-./0.12"34"56"13"-178,9+"::";-6"

Arxiv 1212. 5407 & H. Jackson DISÕ13  



Hadron multiplicities vs pT
2 
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Hadron pair multiplicities 
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o! E@7;/F7@$A91;-$,;@$6,1;- $$
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Ø! Stable FF fits for pions (eg DSS) 


